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Principles of Cardiac Catheterization 
Cardiac catheterization is an estab-
lished indispensable diagnostic facility in 
everyday use in major medical institutions 
today. Many a modern physician may not 
appreciate that it has come to occupy such 
a position only within the last three 
decades. This communication is intended 
as an introduction to the basic aspects of 
cardiac catheterization. For greater 
details , the interested reader is referred to 
some of the major texts on the subject. 1 •2 • 3 •4 · 
BRIEF HISTORY: 
Cardiac catheterization has become an 
increasingly sophisticated technique since 
the demonstration of its feasibility and 
safety ( by catheterization of right atrium 
via an antecubital vein) by Forssman in 
1929 .~ At the time, Forssman was a 25 year 
old surgical trainee at Eberswalde, Germany, 
destined to specialize in Urology. Clinical 
application of this tool, however, was de-
layed until the pioneering right heart studies 
by Coumand and associates in the early 
1940's. 6 These efforts won Coumand the 
Nobel prize for Medicine in 1956. Dexter 
and W erko developed the concept of pul-
monary capillary or 'wedge' pressure in the 
late 1940's.1 •8 Retrograde left heart catheter-
ization was first introduced by Zimmerman 
in 1950,9 followed by percutaneous Seldin-
ger technique of right and left heart catheter-
ization, cardiac pacing, trans septal entry into 
left atrium and ventricle, selective coronary 
arteriography via brachial arteriotomy and 
subsequently by percutaneous femoral artery 
puncture, His bundle electrography and 
balloon-tipped flow-guided catheter techni-
que etc.l,l ,l, • 
INDICATIONS: 
1. Delineation of Cardiac Anatomy 
While cardiac catheterization prob-
ably provides the most precise and 
complete details of cardiac structure and 
physiologic alterations, its major use today 
is not in the establishment of anatomic 
cardiac diagnosis which is usually evident 
on the basis of a careful clinical 
examination aided by noninvasive tech-
niques such as electrocardiography, chest 
radiographs and echocardiography. Thus 
one does not resort to cardiac catheteriza-
tion in every patient with a heart murmur 
or chest pain typical of angina pectoris. If 
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the cardiovascular physical findings 
suggest valvular stenosis or regurgitation 
unaccompanied by any cardiopulmonary 
symptoms and/ or clinical-ECG-radio-
graphic-echocardiographic evidence of 
progressive or severe enlargement of one 
or more cardiac chambers, invasive 
intracardiac studies are not indicated and 
the patient is followed with periodic clinical 
assessment and noninvasive investiga-
tions . Similarly an adult with classical 
anginal syndrome ( typical chest pain, 
coronary risk factors and ischemic 
ST-segment response in a postexercise 
ECG) satisfactorily controlled by approp-
riate drug therapy does not require 
confirmation of the diagnosis by coronary 
arteriography. However, cardiac catheter-
ization is still occasionally the method of 
choice in defining the exact anatomic lesion 
especially in children with complex 
congenital cardiac malformations. In-
vasive cardiac studies may be performed 
on asymptomatic subjects to resolve a ) the 
question of a pansystolic murmur repres-
enting a ventricular septal defect or mitral 
regurgitation , b) unexplained cardio-
megaly, c) a continuous murmur in a 
location atypical for patient ductus 
arteriosus , and d) obscure though minor 
abnormalities in an ECG or chest Xray 
without any accompanying symptoms 
during an examination for a life insurance 
policy, a flying licence, acceptance into 
pilot's training program for the Armed 
Forces, or applying for some other job 
associated with the need for excellent 
physical and mental health. Only rarely is 
cardiac catheterization to be used in 
excluding the presence of heart disease, as 
in a young patient with repeated episodes of 
transient cerebral ischemia with normal 
cerebrovascular angiography and without 
any clinical or noninvasive evidence of 
cardiac disease. 
2. Assessment of Severity and Nature of 
Cardiac Lesions : 
This is perhaps the most frequent 
indication for cardiac catheterization. In 
many congenital disorders, especially in 
children , noninvasive data may be 
insufficient to allow reasonable quantita-
tion of the degree of severity of a cardiac 
lesion. Since milder grades of cardiac 
malformations usually do not require 
surgical intervention and in the remaining 
curative surgery can be performed with 
very low morbidity and mortality, it is vital 
that the severity of the lesion, such as 
magnitude of the left to right intracardiac 
shunt or degree or aortic or pulmonary 
valve stenosis, be determined as accur-
ately as possible. With regard to valvular 
disease in the adult, one may wish to 
employ cardiac catheterization to calcu-
late the valve area ( for stenosis) or the 
regurgitant fraction ( for valvular incom-
petence) in the event of onset of symptoms 
since operative intervention in such 
situations can dramatically alter the 
otherwise downhill course of the disease. In 
patients with severe ischemic heart 
disease, manifested by drug-refractory 
disabling angina, intractable cardiac 
failure or life-threatening ventricular 
arrhythmias , coronary and cardiac angio-
graphy is the natural prelude to any ' 
rational consideration of aortocoronary 1 
bypass surgery and/ or resection of a ,
1 post-myocardial infarction ventricular i 
aneurysm. Left ventricular function is of 
course assessed as part of the protocol of 
any cardiac catheterization study in 
patients with coronary artery or valvular 
heart disease. Degree of left ventricular 
dysfunction is an important determinant of 
the perioperative risk and the potential 
benefit from surgical intervention. 
3. Detection of Additional Lesions: 
It is important that any alteration of 
cardiac structure and function be known 
before submitting a patient to heart 
surgery . Patients with a congenital 
ventricular septal defect, for instance, may 
have coexisting infundibular pulmonary 
stenosis, aneurysm of a sinus of valsalva, 
or atrial septal defect without any 
characteristic physical signs for these 
additional lesions. The latter could be 
unmasked by an appropriately designed 
cardiac catheterization protocol. Likewise 
adults with valvular heart disease may 
have concomitant but clinically silent 
occlusive coronary atherosclerosis. Coron-
ary angiography should therefore be an 
integral part of the preoperative catheter· 
ization procedure in these subjects, since 
aortocoronary bypass complementing 
valve surgery may materially reduce the 
intraoperative mortality in such instances. 
Further, patients with clinical disease of 
one valve may have subclinical but 
hemodynamically significant associated 
disease of another valve which the cardiac 
' 'surgeon should be cognizant of, so that the 
operative procedure may include repair or 
replacement of the clinically silent lesion 
as well. Presence of more than mild 
tricuspid incompetence in some patients 
with severe mitral stenosis illustrates this 
point and may follow dilation of the 
tricuspid annulus secondary to pulmonary 
hypertension and resulting right ventricu-
t lar failure . 
J P . E I 4. ost-operative va uation of Cardiac 
-Status : 
Post-operative cardiac catheterization 
1, in patients undergoing different cardiac d surgical procedures has furnished invaluable 
~ · data to the surgeons in planning improve-
• ments and innovations in surgical techni-
~ ques. In the field of adult heart disease, this 
ill has been particularly noticeable with regard 
, to prosthetic valve replacement and aorto-
~ coronary bypass surgery. Demonstration of a 
~ ~ significant pressure gradient across a pros-
fll thetic value, or angiographic finding of peri-
valvular leakage provides clues to a defective 
1 
valve design or imperfect suturing technique 
. respectively. The effect of cardiac surgery 
1 
on ventricular function may also be 
: assessed by post-operative catheterization. 
The advent of echocardiography and 
111 nuclear cardiography however, now 
c permits serial noninvasive postoperative 
rll assessment of cardiac anatomy and 
,~ physiologic function and has lessened the 
11 need for postoperative cardiac catheteriza-
~ tion which, because of its invasive nature, 
1 obviously cannot be performed at frequent 
111 intervals. 
II 
0 TECHNIQUES AND PROCEDURES 
l, Catheterization of right and left heart 
M chambers and of coronary arteries can be 
carried out by a cutdown over an 
1.5 appropriate vein or artery, or by the 
aforementioned percutaneous Seldinger 
technique. Transseptal catheterization of 
the left atrium has been previously alluded 
ill to in the introductory remarks. While more 
~ hazardous than standard left heart 
M catheterization, this technique allows entry 
,I into and study of the left ventricle in 
~~ patients with severe aortic stenosis. It is 
· also considered to be the approach of choice 
~~ in patients with hypertrophic obstructive 
\I cardiomyopathy ( also known as muscular 
•subaortic stenosis) so that one can have a 
' catheter in the left ventrical outflow tract 
retrogradely from the aortic root and 
l!another one in the left ventricular inflow 
II tract by the transseptal route. Pressures in 
!these two sides of the left ventricle can then 
(lbe recorded simultaneously in the basal 
~state and following various physiologic and 
~~pharmacologic interventions. 
11 Scope of this communication does not 
allow for more than a passing reference to 
11the various procedures and measurements 
:[>erformed during different types of 
J cardiac catheterization studies. Intracard-
.iac pressures, especially simultaneous 
;{egistration from two communicating 
chambers, are useful in detecting and 
grading the severity of valvular disorders . 
Determination of oxygen saturation and 
blood samples from various sites during 
right and left heart catheterization is basic 
to the study of a patient with suspected 
intracardiac shunt or a patient ductus 
arteriosus. Cardiac output is measured by 
oxygen consumption method or dye 
dilution technique using the Fick principle. 
Angiographic visualization of cardiac 
chambers, great vessels or coronary 
arteries , not only yields pure anatomic 
information about the appropriate struct-
ure ( including the nature of valvular 
deformity and location of shunts) but also 
enables the cardiologist to obtain a 
quantitative estimate of left ventricular 
function . lntracardiac electrography is 
useful in studying patients with Ebstein's 
Anomaly while intracardiac phonography 
helps localize origin of certain obscure 
murmurs. His bundle recordings via a right 
heart biopolar or multipolar electrode 
catheter allow for determination of the 
contribution of conduction through the 
perinodal and His-Purkinje pathways to 
the PR interval. His-bundle study, 
particularly when coupled with atrial 
pacing at progressively faster rates , is 
often vital to the elucidation of certain 
disorders of cardiac conduction and/ or 
impulse formation . More recently myo-
cardial perfusion scanning has been 
carried out following injection of radioiso-
tope-labelled protein particles in coronary 
arteries and aortocoronary bypass grafts . 
This yields a reasonable estimate of the 
blood flow through these conduits. 
The plethora of techniques and 
procedures that can be performed during a 
cardiac catheterization study makes it 
mandatory that the operator be fully 
conversant with diagnostic priorities in a 
given case, having carefully gone over the 
clinical findings and information gleaned 
from various noninvasive approaches. A 
catheterization protocol is then planned 
with reference to the type and order of 
different techniques and procedures 
envisaged during the study. Allowance of 
course is made for judicious modifications 
of the protocol depending upon some of the 
data obtained in the earlier part of the 
study. 
COMPLICATIONS 
Numerous complications have been 
reported during different types of cardiac 
catheterization procedures. Fortunately 
these are quite infrequent, being more 
common during left than right heart 
studies. The most serious ones in adults 
occur during transseptal and coronary 
catheterization. These include cardiac 
tamponade during the former , and 
ventricular fibrillation/ acute myocardial 
infarction during the latter. A detailed 
account of all the complications is probably 
not germane to a review of this nature. It is 
however pertinent to point out that 
incidence of complications is inversely 
related to the number of procedures done in 
a laboratory and likely therefore reflec ts 
the expertise of the team. Awareness of the 
likelihood of certain complications with a 
particular technique can aid in the early 
detection of such accidents and immediate 
institution of appropriate remedial 
measures. The overall mortality and 
morbidity of cardiac catheterization 
should not exceed 0.5 percent and 5 percent 
respectively. 
SUMMARY 
From humble beginnings over 30 years 
ago, cardiac catheterization has developed 
into a complex specialty with numerous 
different techniques and procedures that 
can and should be tailored to answering 
particular questions about the structure 
and function of the heart in a given patient. 
Since this invasive approach to cardiac 
diagnosis may be fraught with serious 
complications ( and satisfactory nonin-
vasive substitutes are now frequently 
available) cardiac catheterization must 
not be used as a general screening test for 
excluding heart disease except under 
unusual circumstances. Aside from its 
diagnostic potential , this technique has 
upgraded our knowledge of the pathophysi-
ologic significance and prognostic implica-
tions of different cardiac physical signs. 
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The Importance of Common Ano-Rectal Conditions 
The relative importance of diseased 
tissue anywhere depends upon three main 
conditions : 
Firstly - Is it amenable to treatment? 
Secondly - Does it interfere with normal 
function of a part? 
Thirdly - Does it lead to widespread 
secondary effects which may have more 
serious consequences? 
Few conditions satisfy all three 
requirements , but most an<rrectal condi-
tions satisfy one or more, and a few, such as 
ulcerative colitis, with its local and 
widespread effects and its dramatic 
response to treatment, satisfy all three. 
The function of the rectum and anal 
canal is to provide a reservoir and a 
channel for the evacuation of the stool. Man 
has always shown a peculiar interest in his 
stool , perhaps because defecation is 
accompanied by such a sense of 
accomplishment and well-being, or per-
haps because the stool is the only solid part 
of the body which is discarded daily. In 
carnivora, the stool is evacuated at regular 
intervals , the impulse being set up by the 
injection of food into the stomach. Thus, 
one meal pulls the trigger, signalling the 
evacuation of the previous one. Most 
animals evacuate in public, but man, due to 
social taboos does his in guilty seclusion at 
a time not set to the norma reflex, but rather 
to a convenient economic or house-hold 
schedule. Thus, he is often called upon to 
discard a dried out remnant of nature which, 
in the passing, tears and mutilates a passage 
designed for more refined material. 
The ingenuity of man is beyond 
measure, so that it is not surprising that 
very early he learned to replace the water 
which was absorbed in the rectum by 
means of various appliances. The tapered 
cow's horn has been adapted to this purpose 
by natives in close touch with nature, the 
necessary flow and volume of water 
provided by a waterfall . The cacade enters 
the wide funnelled end, whilst the narrow 
tapered end rested comfortably in the anal 
canal. The water flowed and bubbled 
sublimely in and when evacuated, the 
neighbouring stream was a handy 
repository. 
The Chinese, a great and unique race, 
showed marked interest in the stool. They 
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knew that there was great fertilizing power 
here, and after great thought and serious 
discussion, placed the stool where the 
effect would be most effective. They also 
quickly learned that this practice brought 
disease, but being a superior race, learned 
also that hot tea prevented this . 
The passage of the stool is not always 
pleasant and is , in fact, often agonizingly 
painful. There are three causes for this 
pain, making up the painful rectal triad. 
These are : 
To relieve Co 
your pocket 
messages, 
system quic 
longer. 
If keeping 
headache 
system i 
call us. 
Take t'Hdrl~E'If!fi/. 
A 
by D.W .B. Johnston, 
:M..D.,FR<:S (C), FACS 
1. Anal fissure 
2. Peri-anal haematoma 
3. Peri-anal abscess . 
The differential diagnosis is very 
simple. The first two lesions can be easily 
seen on inspection of the anal region and the 
third diagnosis is made by exclusion. That 
is, if a patient has agonizing rectal pain and 
on inspection neither an anal fissure or 
peri-anal haematoma is seen - then the 
patient almost certainly has a peri-anal or 
ischi<rrectal abscess . 
RP~vr< 
J "" ..~ .... 
t . 
Platelet-Inhibiting Drugs in Threatened Stroke 
A Brief Report on an Experimental Fructifera 
Sir Francis Bacon, in his book "The New 
Organon", published in 16201, recognized 
that there were two major types of scientific 
enquiry. "Scientists should be willing to 
carry out a variety of experiments, which are 
of no use in themselves but simply to discover 
causes and axioms; which I call experimenta 
lucifera, experiments of light to distinguish 
them from those which I call fructifera, 
experiments of fruit" . 
It may have been an experimenta fructifera 
that led Hippocrates to administer the juice of 
the willow bark (family Salicaceae) for the 
releif of fever and pain. Galen accepted this 
and included gout as one of its indications. It 
is on historical record, however, that the 
Hottentots of South Africa and the Indians of 
North America had conducted independent 
" clinical trials" with the willow bark juice 
and used it for rheumatism and fever before 
their civilization had been encountered or 
disturbed by European influence. 
Dr. Harold Warwick of this school, has 
done an exhaustive enquiry into the devel-
opment of the knowledge about salicylic acid 
and acetylsalicylic acid. 2 His manuscript 
traces the identification of an extract of the 
willow bark, salicia, by French and Italian 
chemists in 1826 and 1827. By 1833, an 
Italian chemist, Piria, had extracted salicylic 
acid from this alcohol. This in 1853, as an 
exercise in pure chemistry, an experimenta 
lucifera, Charles Gerhardt in Strasbourg 
successfully added an acetyl group to the 
salicylic acid molecule. To quote directly 
from Warwick, "There was no thought what-
soever in Gerhardt's mind, that he might be 
making something useful for his fellow men". 
Almost half a century later, aspirin was 
submitted to clinical trials, marketed by the 
Bayer Company and has become the most 
widely used drug in the world. 
In 1965, another non-steroidal anti-inflam-
matory drug, sulfmpyrazone, was being stud-
ied for its effect on gout. The enquiring 
scientific minds of Mustard3 and his collea-
gues led them to the discovery that platelet 
function was altered by this drug. Within a 
year, others had looked at acetylsalicylic 
acid, and recognized its different but signifi-
cant effect on platelet function. Within the 
thirteen years since Mustard's initial discov-
ery, a vast amount of information has accum-
ulated about the mode of action on the 
platelet of these drugs. Current thinking may 
be briefly summed up by stating that both act 
by inhibiting the enzyme cyclo-oxygenase. 
Aspirin appears to do this by an irreversible 
acetylation of the enzyme, and sulfmpyra-
zone by a competitive reversible inhibition. 
. Cyclo-oxygenase is the catalyst in the con-
version of arachadonic acid (derived from 
platelet phospholipid) to prostoglandins G-2 
and H-2. PGH2 sets up the initial chain 
reaction leading ultimately to the release 
from platelets of their granule contents and 
their aggregation. Inhibitors of cyclo-oxy-
genase, in effect are inhibitors of platelet 
release and aggregation. A longjoumey from 
the open fire-pits where our ancestors were 
boiling the bark of the willow! 
All this information about drugs that inhib-
it platelet function became important to 
stroke research for very obvious reasons . 
Firstly, it has been known for nearly twenty 
years that some of the symptoms of threaten-
ed stroke (TIA) are caused by platelet-fibrin 
emboli arising in the larger arteries leading 
from the aortic arch to the brain. Others are 
caused by emboli of atheromatous debris but 
they in tum initiate a platelet aggregation and 
spreading thrombus formation. Accordingly, 
an experimeta fructifera, a clinical trial to 
test the efficacy of aspirin, sulfinpyrazone, or 
a combination of both was designed. It was 
estimated that 540 patients , threatening a 
stroke, should constitute the sample size in an 
attempt to reduce significantly the recurrence 
ofTIA, the incidence of stroke or death. The 
full details of this study are published4 but a 
summary of the trial will be given. 
Patients were entered from 24 hospitals in 
12 separate medical centres, extending from 
Newfoundland to British Columbia, and were 
randomized by centre, by the location of the 
symptoms in carotid or vertebral-basilar terr-
itory and according to whether or not there 
were residual signs of the ischemic event( s ). 
Patients were not entered if they had ische-
mia that might have resulted from cardiac or 
hemodynamic sources, if they had other 
coincidentally-occurring conditions that 
threatened survival, ifthey or their physician 
were unwilling to allow cooperative partici-
pation in the study with informed consent, or 
if they would need platelet-inhibiting drugs or 
anticoagulants for other purposes. 
Four therapeutic groups were used, one 
taking 1300 mgms of aspirin and 800 mgms 
of sulfmpyrazone (Anturan) per day, one 
taking 1300 mgms of aspirin and a placebo 
resembling sulfmpyrazone, one taking 800 
by H.J .M. Barnett, M.D. 
mgms of sulfinpyrazone and a placebo re-
sembling aspirin, and one taking two place-
bos. Compliance was checked by pill counts 
at the 3-month follow-up visits, by measuring 
uric acid levels (depressed by sulfinpyra-
zone ), by measuring sulfmpyrazone levels 
and recording the platelet aggregation curves 
(interfered with by aspirin) . A very high level 
of patient cooperation and therefore comp-
liance was achieved. It was rare to encounter 
physician resistance to the trial despite the 
ready availability of the test drugs, their 
promotion in the market-place, and the 
awareness that carotid surgery was accept-
able alternate therapy, even though its bene-
fits had failed to become substantiated in a 
previous major clinical trial. s 
The Medical Research Council of Canada 
funded this project, the Central Office was in 
London, Ontario and the Data Centre at 
McMaster University. First entry was in 
November, 1971 , and final entry June 30, 
1976. 585 patients were then followed until 
June 30, 1977, and the final data gathered 
during the summer of 1977. 
Several positive results emerged from this 
study. Firstly, it was established that suc-
cessful collaboration can be achieved for a 6-
year national study. Secondly, patients are 
willing to cooperate and comply with a long-
term trial that requires their regular use of 
medication and travel to the collaborating 
centres on a regular basis. Thirdly, it is 
reasonably safe to take 1300 mgms of aspirin 
a day for periods ranging from one to six 
years. Fourthly, sulfinpyrazone has no place 
in stroke-threatened patients. Finally, for 
males, but not for females, aspirin is of value 
in the stroke-threatened patient. 
Although intolerance of the trial drugs 
occasioned 57 of the 585 patients to discon-
tinue their use , it is striking that a total of 289 
patients persisted with a treatment program 
demanding the ingestion of four aspirin tab-
lets a day for an average of approximately 
two years. Heartburn, nausea, vomiting, and 
upper abdominal discomfort occurred as the 
commonest side-effects. They were com-
monest in the aspirin-only regimen, but if 
both active treatment drugs were employed 
there was a significant addition to these side-
effects. Hematemesis or melena, the only 
serious side-effects encountered in the trial, 
occurred in 2.1 %. Surprisingly, it involved 
none of the patients on aspirin alone, 2.5% of 
those on sulfinpyrazone alone, 4.1% of those 
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taking both drugs and 1.5% of those on 
double placebo. 
Utilizing the end-points of death, stroke or 
continuation of any TIA activity, the results 
indicate a clear and significant difference 
( 19%, P<0.05) between the patient-group 
treated with aspirin and those treated with 
placebo. Since continuing TIA's are more 
difficult to assess with certainty than are 
stroke and death, a separate analysis, omitt-
ing the TIA endpoint, indicated a 31 % 
reduction in stroke and death at acceptable 
levels of significance (P<0.05 ). There was 
no evidence that sulfinpyrazone affected the 
outcomes of the end-points in any significant 
fashion, nor that it was synergistic with 
aspirin therapy. 
A 48% reduction (P<0.005) in the risk of 
stroke or death was determined in male 
patients but females were not benefited. 
Although quite unexpected, this benefit of 
platelet inhibition related to males is not 
unique. In a randomized trial in dialysis 
patients subject to thrombus-formation in 
surgically-produced arteriovenous shunts, 
the administration of sulfmpyrazone effect-
ively reduced the number of thrombi in males 
but not in females6 · Recently, evidence has 
been published indicating a reduction of 
venous thrombosis in male patients but not in 
females given aspirin after hip replacement 
surgery 7 • A similar sex difference has been 
reported in the incidence of experimental 
thrombosis , with an enhancement by testost-
erone administration, and a reduction in 
male animals only with aspirin and an anti-
androgen compound. These experiments uti-
lized both rats and rabbits and involved 
mechanical injury as well as biochemical 
means to induce the thrombi. 8 
What is needed is further exploration for 
drugs that inhibit cyclo-oxygenase activity to 
seek one which is effective in females as well 
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POSTGRADUATE TRAINING IN 
PSYCHIATRY 
UNIVERSITY OF WESTERN ONTARIO 
ROSSETTI TRAVEL AGENCY LTD. 
Applications are invited to the reorganized 
and enlarged four year post-graduate train-
ing program in psychiatry conducted by the 
Department of Psychiatry , University of 
Western Ontario. 
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World-Wide Travel Service 
Specializing in European Tours 
Holiday Packages and Charters 
Representante 
L.R. Rossetti 
344 Richmond St. 
London , Ontario 
N6A 3C3 
Office: 438-3881 
The first two years of the program offer the 
resident a solid theoretical and practical 
foundation in basic psychiatry, including rot-
ational attachments to affiliated psychiatric 
and general hospitals in the area. The second 
two years provide opportunity for specific 
training in the area of the psychosomatics, 
family and group therapy, liaison, transcult-
ural psychiatry, applied psychoanalysis, etc. 
Personal psychoanalysis is available at own 
expense through training analysts on staff. 
Throughout the program the residents enjoy 
close co-operation with junior and senior 
staff and are guided by a personal tutor. 
Further information, including brochure, may 
be obtained from the Education Office, 
Department of Psychiatry, University Hospi-
tal , London, Ontario. 
HLA and Disease 
When juvenile onset diabetes develops in 
one of their four children, the anxious parents 
may wish to know the chances of a similar 
development in the remaining three children. 
An individual with back complaints, but with 
little objective evidence of bone disease, may 
be assessed by the attending physician for the 
relative risk of the development of anky losing 
spondylitis. In both of these examples, the 
analysis of the HLA antigens, either in the 
whole family in the first case or the individual 
in question in the second case, can provide 
information which will allow the attending 
physician to provide an estimate of the 
relative risk of contracting the disease. 
The HLA antigens, so called because they 
were first defined as human leukocyte anti-
gens , first attracted attention because oftheir 
importance in determining graft rejection or 
acceptance. They are therefore referred to 
alternatively as major histocompatibility anti-
gens. These antigens are encoded for by a 
region on the sixth chromosome (Figure 1) 
called the HLA region or the major histo-
compatibility complex (MHC). By studying 
the occurrence of the over fifty antigens, 
which have been assigned to the HLA region 
in the population generally, and by analyzing 
inheritance patterns as they occur in families , 
irnrnunogeneticists have been able to categ-
orize the HLA antigens as belonging to one of 
four groups. The HLA antigens within each 
of the four groups represent an allelic series, 
that is , these antigens are encoded for by 
genes at a single locus within the HLA 
region. Consequently, the HLA region is 
made up of four genetic loci with numerous 
possibilities for various genes (alleles) coding 
for particular HLA antigens present at the 
given loci. The loci have been designated as 
HLA-A, HLA-B, HLA-C and HLA-D. 
Since all somatic cells are diploid, that is 
contain two sets of chromosomes, there can 
be no more than two HLA antigens encoded 
for by each of the four loci. There may only 
be one antigen from a given locus detected, 
' and this likely represents a case in which the 
individual is homozygous for that particular 
r antigen, thus possessing two id~nti:a~ genes, 
one at the given locus on each of the two 
chromosomes. Depending upon the locus 
studied and upon the racial background of the 
t individual investigated, there may be a larger 
~ or smaller "blank", that is genes which code 
for antigens for which antibodies have not yet 
P been identified. In Caucasians, this blank is 
in the order of 5% for the A and B locus while 
being about 50% for the C and D loci . All the 
HLA antigens can be detected serologically 
by antibodies which, by utilizing complement, 
kill the cells bearing HLA antigens recognized 
by that antibody. Also, the antigens encoded 
for by the HLA-D locus can be identified by 
studying lymphocyte proliferative responses 
which these antigens incite. 
Returning to the clinical problems which 
were raised in the beginning paragraph, why 
would one expect to be able to utilize the 
HLA antigen system to define risk in devel-
oping a particular disease? In experimental 
animals, the MHC antigens dictate the ability 
of the animals to respond to various foreign 
antigens (these immune response genes are 
located in the animal analogues of the HLA-
D region) and cytotoxic or " killer" cells 
appear to recognize foreign antigens only 
when these antigens are attached to the MHC 
antigens (in this case, analogues of the HLA-
A and B loci). Indeed, when the associations 
between the occurrence of certain HLA 
antigens with various diseases were studieC:, 
many examples of the increased occurrence 
of certain specific HLA antigens within 
certain diseases have been noted (Table 1). In 
the case of the family in which a child had 
developed juvenile onset diabetes , the inci-
dence of a second or further occurrence of 
this disease in the siblings can be as much as 
50% when the siblings share the same histo-
compatibility antigens as the affected child or 
only the usual population risk for that disease 
when the siblings do not have the same HLA 
antigens as the affected child. In the example 
of the individual with back complaints who is 
suspected to be in an early stage of ankylos-
ing spondylitis, the presence of HLA-B27 
increases the likelihood that the disease is 
present by 150 times as compared to what the 
risk of the disease would be in the absence of 
HLA-B27. 
As can be seen from Table l , there are 
many further examples ofHLA associations 
with disease. These associations are divided 
into six general categories. The first is a 
simple association of a particular antigen 
with a particular disease. The occurrence of 
the disease in the presence of the given 
HLA antigen is never 100% and the disease 
occurs in individuals who do not possess the 
antigen. This has been taken by some to 
indicate the irrelevance of the MHC in these 
particular diseases, but it simply indicates 
that the causation of disease is multifactorial 
by N.R. StC. Sinclair 
and C.R. Stiller 
and that the HLA allele and the disease gene 
may not be exactly the same genetic structure. 
Although, many of the diseases listed are 
characterized by having immunologic ab-
normalities of one sort and another, many 
clearly lie outside of the autoimmune or 
immunodeficient clinical picture. This may 
be a reflection of the fact that the HLA 
antigens are important cell-surface structures 
which play important roles in cell communi-
cation, membrane transport and membrane 
receptor activity. As one goes from HLA-A 
to HLA-C to HLA-B to HLA-D, the order in 
which these loci are found on the sixth 
chromosome, there appears to be a greater 
association with immunologic abnormalities . 
At one time it was felt that one particular 
region in the MHC may prove to be respon-
sible for housing all disease-associated genes. 
This appears not to be the case; the disease 
associations listed in Table l indicate that the 
association is most strong with the antigen 
and the HLA locus indicated. 
A second category is when a particular 
disease is associated with the presence of two 
HLA antigens which are encoded for by 
genes at the same locus. In other words, it 
would appear that the two alleles at a given 
locus complement each other with respect to 
the likelihood that the particular disease will 
occur. However, the number of examples of 
this particular type of association are small 
and some of these have now been explained 
on the basis that the antigens implicated are 
found in populations and associated with a 
single gene at another locus which has the 
strongest disease association; as an example, 
the association of psoriasis with Bl3 and 
Bw 17 is now explained on the basis that 
psoriasis occurs more frequently in individ-
uals possessing Cw6 and the two HLA-B 
antigens occur more frequently in individuals 
who carry Cw6. 
A third group of disease associations with 
the HLA region come from the occurrence of 
particular haplotypes , that is , particular sets 
of HLA-A to D alleles on the same chromo-
some. These haplotype associations may be 
seen as the identical inheritance within a 
family of one or both haplotypes in individuals 
who display certain familial diseases . Alter-
natively, a given constellation of A, B, C and 
D antigen, which are shown by family studies 
to be haplotypic, may occur with increased 
frequency in unrelated individuals affiicted 
with the particular disease. A good example 
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of the increased incidence of juvenile onset 
diabetes, Crohn's disease and myasthenia 
gravis in individuals who possess the A 1-B8-
Dw3 haplotype. 
Fourthly, certain developmental abnor-
malities such as harelip and spina bifida 
appear in families in which there is an 
inordinately high incidence of genetic re-
combination detected by studying genetic 
reassortment of HLA antigens within the 
various family members. Whether or not this 
high rate of genetic recombination or genetic 
crossover is restricted to the HLA region is 
not understood. At any rate, genetic instability 
as detected by analysing the HLA region 
may help to understand the causation of these 
developmental abnormalities. 
Although the various loci which encode for 
A, B, C or D antigens are separated from 
each other along a particular stretch of 
chromosome, and although recombination 
events occur which should have allowed for 
random association between alleles at the 
various loci in populations, there are prefer-
ential associations between alleles at the 
various loci within populations. This prefer-
ential association is called linkage disequil-
ibrium. For instance, the genes which encode 
for A3 , B7 and Dw2 occur on the same 
chromosome as a haplotype more frequently 
than would be expected by chance alone. As 
the fifth category ofHLA and disease assoc-
iations, the incidence of these preferred hap-
lotypes vary in deceased compared to normal 
individuals. Amongst certain disease cate-
gories, these preferred haplotypes may occur 
in increased frequency over that found in the 
normal population or, indeed, other haplo-
types which are not preferred in the normal 
population may make their appearance in 
disease states. 
Lastly, there are a group of diseases in 
which the representation of MHC antigen 
may either be increased or decreased on 
various cells. 
. 
As can be seen from the Table and the 
preceding discussion, there are a large number 
of associations between HLA antigens and 
disease and the nature of the association may 
vary among at least six different forms of 
association. The addition of more, and per-
haps better, examples to each of these cate-
gories will no doubt occur over the next few 
years. In order to establish that an associa-
tion exists between a certain antigen and a 
certain disease state many examples of the 
disease state must be grouped for this type of 
analysis. A control population which is mat-
ched for as many extraneous factors as 
possible, particularly racial origin, must be 
established. Having established an incidence 
for a particular antigen in a disease and a 
matched control group, one can then arrive at 
a relative risk which indicates the risk of 
developing the disease amongst people pos-
sessing the antigen as compared to a popula-
tion not possessing the antigen. 
Whereas, determining the simple associa-
tion between a given antigen and a particular 
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disease involves a large effort in case finding 
and in developing proper control groups, a 
number of limited efforts can be undertaken 
with regard to family studies . That is, when a 
disease occurs more than once within a 
family or when a number of diseases occur 
within a family which are thought to_ have 
some common basis, then that particular 
family can be investigated for the se~egati~n 
of the HLA antigens within that family. This 
has been particularly useful in the case of 
juveile onset diabetes as me~t~oned above. 
Another example is that of familial hemochro-
matosis where there is a population associa-
tion with an A3-containing haplotype which, 
in a number of studies, seems to be an A3-
B 14 haplotype while another haplotype, not 
necessarily possessing A3 , also seems to be 
of importance in whether or not given indiv~­
duals within a family will suffer from this 
particular disease. In other words, it would 
appear that there are two disease carrying 
haplotypes within these families each of 
which may represent a different iron metab-
olic defect which together give rise to the 
overt disease. Occasionally, there may be an 
association of a given HLA haplotype or 
HLA gene with the inheritance of a totally 
unlinked gene or chromosome. A good 
example is a reported family in which the 
father had ankylosing spondylitis but did not 
possess B27 , whereas the mother possessed 
B27 but did not have ankylosing spondylitis . 
In the rather large sibship, all of the male 
children possessing B27 developed ankylos-
ing spondylitis and only this group did so. 
Since there had been some suggestion that 
ankylosing spondylitis was not really a disease 
in which males predominated, but only one of 
those diseases in which males complained 
more, this family study represented a com-
pelling analysis for there being some inter-
action between a disease-predisposing gene 
B27 and the inheritance of the Y chromo-
some. 
Perhaps one of the most interesting appli-
cations of the analysis of the HLA antigens in 
disease have been those centering around the 
sensitivity of individuals to acute or chronic 
infectious disease. A number of high and low 
responders to various infecting organisms 
have been described either in terms of sus-
ceptibility to clinical disease or in terms of 
ability to respond to an immunization pro-
gram with an effective immune response. 
Occasionally, the association which exists 
between a given disease and the occurrence 
of various HLA antigens may change our 
ideas concerning the pathogenesis of that 
particular disease . As an example, many of 
the autoimmune diseases are associated with 
the B8-Dw3 haplotype. However, there is 
one disease which has been thought of as an 
autoimmune disease which does not possess 
this particular HLA association. This disease 
is multiple sclerosis in which the association 
is with the B7-Dw2 haplotype. The B7-Dw2 
haplotype is a generally weak responder 
haplotype to various environmental antigens. 
Therefore, these observations would suggest 
that multiple sclerosis is not a classical 
autoimmune disease and may come _under 
the category of an immunodefic~ency dise~se 
for which the treatment may be ImiDU?osbm-
ulation rather than immunosuppressiOn. 
There are a number of examples in which 
diseases thought to be homogeneous or at 
least related in their causation have been 
separated on the basis of their differing 
association with HLA antigens. On the other 
hand other diseases have, through their co~on expression of a particular HLA 
association, become more firml y established 
as a disease group in which there may be 
common pathogenetic influences. 
F inally, it is worthwhile comparing the 
studies underway now with respect to HLA 
and disease associations to those done prev-
iously involving ABO and disease associa-
tions . Although seeming the same on the 
surface these two studies differ in a number 
of way~ . F irstly, the highest relative risks 
obtained in ABO studies have beertunder 2 
with a possible exception of the inciden~e of 
thrombosis in women on oral contraceptives. 
As can be seen from Table 1, relative risks in 
HLA and disease associations are almost all 
above 3 and as high as 150 . Secondly, there 
are many more antigens in the HLA series 
than in the ABO series. Furthermore, antigens 
may occur in certain disease states in an 
associated fashion, such as a haplotype, and 
therefore this further increases the number of 
HLA antigen categories into which diseases 
may fall. Therefore, the rather small but 
significant effects seen in ABO and disease 
associations may be much larger and with the 
possibility of more subgrouping in HLA and 
disease associations. 
The analysis of HLA and disease associa-
tion may not only aid clinicians in the 
practice of medicine, but medical practition-
ers may aid in obtaining new, and often 
exciting, data by being willing to collaborate 
in clinical investigations in which their pa-
tients and their families are studied for HLA 
and disease associations. 
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and C8 are closely associated with the MHC. In closer proximity to 
the chromosomal centromere are phosphoglucomutase-3 (PGM3) 
and glyoxalase-1 (GLO). The Chido red blood cell locus is located 
between HLA-D and GLO. 
TABLE I 
HLA & DISEASE ASSOCIATION 
I. Single Gene Association Antigen 
HLA-A Hemochromatosis A3 
Recurrent herpes labialis AI 
Pemphigus AIO 
Dust allergies AW33 
HLA-8 Ankylosing Spondylitis 827 
Reiter's Syndrome 827 
Anterior Uveitis 827 
Juvenile Arthritis 827 
8ehcet's Disease 85 
Subacute Thyroiditis 8W35 
8WI7 
Systemic Lupus Erythematosus 87 
Myasthenia 88 
Addison's Disease 88 
Grave's Disease 88 
Celiac Disease 88 
Dermatitis Herpetiformis 88 
Chronic Active Hepatitis 88 
Multiple Sclerosis 87 
Hemochromatosis 814 
Acute Myelogenous leukemia - remission 812 
Thyroid disease in Japanese 8W35 
Paralytic poliomyelitis 8WI6 
HLA-C Psoriasis CW6 
HLA-D Multiple Sclerosis DW2 
Chronic Active Hepatitis DW3 
Juvenile-Onset Diabetes DW3 
DW4 
Myasthenia Gravis DRw3 
Celiac Disease DRw3 
Sjogren's Disease DW3 
Thyrotoxicosis (Grave's) DW3 
Adult-Onset Rheumatoid Arthritis DW4-
DRw4 
Cirrhosis DRwl 
Diseases in Japanese-Thyroid DHO 
- Juvenile-Onset Diabetes DYT 
Dermatitis herpetiformis DW3 
Risk 
Factor 
6 
4 
4 
12 
150 
36 
14 
5 
16 
36 
5 
2 
4 
4 
3 
8 
8 
6 
4 
6 
3 
4 
2 
9 
6 
9 
4 
4 
2 
65 
3 
6 
7 
4 
4 
17 
II . Two Gene Association Antigen Risk 
Factor 
Psoriatic Arthritis with Sacroiliitis 827 6 
8W38 12 
Psoriasis Vulgaris 8W17 5 
813 5 
Juvenile Diabetes Mellitus 88 4 
8WI5 4 
III. MHC Haplotype Association 
A. Family-Restricted HaplotypesHLA-D identity in siblings with the 
Hemochromatosis disease. 
Ragweed Allergy 
Juvenile Diabetes Mellitus 
B. Haplotypes in Populations 
Hemochromatosis 
Juvenile-Onset Diabetes 
A3-B14 
AI -B8 
B8-DW3 
Crohn's Disease and Myasthenia Gravis AI-B8-DW3 
Autoimmune disease in Japanese 8W35-DHO, BW22J-DYT 
Multiple Sclerosis ' B7-DW2 
Systemic Lupus Erythematosus-severe Al-88 
-mild A2-B7 
IV. Genetic Recombination (MHC) and Disease Association 
Harelip 
Spina 8ifida 
Juvenile Diabetes Mellitus 
V. Distortion of Linkage Disequilibria in Disease 
Systemic Lupus Erythematosus - Mild Disease - A2-87 
Juvenile-Onset Diabetes Mellitus- Al -8 8 
8 8-DW 3 
VI. Increase or Decrease in MHC Antigen Representation 
Increase - leukemic lymphoblasts 
- infectious mononucleosis ce lls 
Decrease - Severe combined immunodeficiency 
disease with adenosine deaminase defi ciency 
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Luke Skyjerker and B.T. 69 in the Meds 81 production of Star Wards. 
Inspector Torso enduring V.D. Amin's wrath in the Meds 80 production of the 
Return of the Pink Panth•rl 
Meds 79, in the real story of the Four Musketeers, were the winners ofTachy '77. 
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Tachycardia ' 
This past September, October and early 
November found the students of the medical 
faculty once again hard at work at what is, 
probably their paramount assignment of the 
season, the spectacular Tachycardia '77! 
This year's show was hosted by two of 
Hollywood's most on-notable celebrities, 
Tara Tawcett and Dwain Swank. The show 
opened with the large cast of the Rehabili-
tation disciplines (O.T. , P .T ., & C.T.) in 
their production entitled " Rehab on the 
Loose". With their expertise in communica-
tion as well as occupational and physiotherapy 
and with the aid of prosthetic services, this 
lively group were able to transform a poor, 
misguided, homely looking female into a 
Wonder Women of sorts, not only able to 
take on a medical student but even an 
engineering student (And that is LOW!!) 
Meds 81 was just out of this world with 
their version of " Star Wards". In this star 
studded skit, Luke Skyjerker and Onlyone 
Canblowme, along with B.T. 69 (who had a 
very hard part to play) came to the rescue of 
Princess Layol and saved the galaxy from 
the evil forces of Lord Vader and his Horny 
Hemorrhoid Henchmen. The fight scene 
between Lord Vader and !..uke Skyjerker 
provided great entertainment and was a high-
light of the fine first year performance. 
Meds 80 followed with, " The Return of the 
Return of the Pink Panther", a spoof on the 
medical faculty 's search for a new Dean of 
Medicine, utilizing the incomparable invest-
igative qualities of Inspector Torso of the 
Legash Police Farce. Torso came up with 
such possible candidates for the position as, 
Margaret Trudeau, V.D . Arnin, and Rainy 
Levesque while using bumbling tactics to 
evade the surprise attacks of his right hand 
manKato. Chieflnspector Dryfus was phys-
ically battered and abused throughout the 
entire skit but fortunately endured to the 
closing scene where he struck a striking pose 
reminiscent of the Statue of Liberty. And 
who was finally chosen as the new dean? 
Why the Pink himself ... naturally! 
by Greg & Debra Hasen 
II' The second half ofthe show was opened by 
' the BScN skit " Funny Nurse". The audience 
1 was guided on a tour by two of the classes 
dt very own, into the happenings and rnis-
happenings, in the life of a student nurse. 
1 
Such catchy tunes as " I'm the greatest 
nurse", " Don't pee on my parade" and " I'd 
11 rather clean poo!" were very original and rounded out their production very well. 
!1 Meds '79 produced a very polished and 
1well choreographed skit, " The Real Story of 
the Four Musketeers". Colorful period cos-
tumes and some very clever and innovative 
~~ props along with a very well rehearsed cast 
~~ combined to become the very deserved win-
ners of the top honors for best production. 
't(Contrary to the current rumor Meds '79 will 
~mot be spending their fourth year elective 
[time, next year, at the Stratford Theatre). 
~· Meds '78 was thwarted by Colonel Jim, in 
~ 1their attempt to produce their controversial 
t\;ffiovie "Deep Rectum". (Who was that 
~~cheeky character in the film anyway?) In-
stead, the audience was entertained with 
~ t;Meds '78 adaption of a well known fairy tale, 
BfUmored to be Anita Bryants favorite bed-
;ttime story ... Peter Pan(sy). The fast action 
~egan with Tinker Bell flying through a brick 
1~wall (a memory which will never be forgotten) 
'md continued into their closing number j 'Thanks for the Memories" . The class of '7 8 ~~ oted Ray St. John, who played Tinker Bell 
1011 \fith profound fervor, as the best actor ... or 
)tl:~ctress ... whichever. 
·~ ~I Tachycardia '77 was a tremendous sue-
t ess. Not only was it a sell-out to four very ~responsive audiences, but it provided a social 
11nedium for a large number of talented and !llmaginative people to become involved. 
i~vtany put in a considerable length of time in 
reparing for such a production and their 
~rnthusiasm was more than evident by the 
~ ruperb entertainment seen this year. 
~ A special thank you to our producer Bon-~~fe Flannigan for her time and energy in 
~roducing and overseeing it all, and with 
vhom, it was a pleasure to have worked. 
Dean Bocking plays the fool. 
Western Nurses display their forms. 
Tinker Bell, the epitome of Meds 77, displays form reminiscent of a pregnant 
elephant. 
Pagel! 
Liver Transplantation 
INTRODUCTION 
The liver is an exceedingly complicated 
organ performing a myriad of physiologic 
and metabolic functions , many of which 
are still poorly understood. Because of its 
complexity of functions , prolonged artifi-
cial liver substitution is unlikely in the 
foreseeable future. Thus, transplantation 
of the liver has been advocated and 
performed as a therapeutic measure for 
patients dying of liver disease) 
Successful experimental transplantation 
in dogs and pigs in the 1950's was followed 
by the first human liver replacement with 
an allograft on March 1, 1963 by Starzl in 
Denver, Colorado. Since then more than 275 
human liver transplants have been 
performed and the Denver series consti-
tutes approximately 40 per cent of the 
overall experience and the longest 
survival, now more than seven years, is 
from that group. The second largest 
experience comes from the Cambridge/ 
King's College Hospital transplant pro-
gram in England under the collaborative 
efforts of Professor Roy Caine and 
Professor Roger Williams where more 
than seventy transplants have been done. 
INDICATION AND PATIENT 
SELECTION 
Liver transplantation · has been per-
formed for a large variety of hepatic 
diseases but in general there are two broad 
categories of patients who are candidates 
for l!ver transplantation. The first group 
con~1sts o~ those patients with primary 
mahgnanc1es of the liver that are not 
amen~ble to removal by partial hepatic 
resection because of the anatomic location 
of. the tumor or diffuse hepatic infiltration 
With the growth. Hepatocarcinoma and 
cholangiocarcinoma are the commonest 
types: ~a.tient.s with these tumors require a 
scrutimzmg mvestigation to determine 
spread of tumor elsewhere which would 
precl~de cure by total hepatectomy and 
hepatic transplantation. The final decision 
regarding transplantation often rests until 
laparotomy when unexpected spread of 
tumor is sometimes found. Confinement of 
tumor to the liver is still no guarantee of 
cure and some patients will present with 
metastatic disease months or years after 
successful transplantation for what was 
initially a localized tumor. 
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The second category of patients are those 
individuals suffering from terminal benign 
parenchymatous diseases of the liver. Most 
of these have cirrhosis on some basis 
( alcoholic , primary biliary cirrhosis, 
post-necrotic cirrhosis) but others are 
suffering from chronic aggressive hepati-
tis, haemochromatosis, or idiopathic 
cirrhosis. Much less frequently , trans-
plantation has also been performed for the 
Budd-Chiari syndrome and some of the 
inborn errors of metabolism such as 
Wilson 's disease , Alpha !-antitrypsin 
deficiency and Niemann-Pick disease. 
In practice, the selection of patients with 
cirrhosis or other benign liver disease for 
transplantation can be extremely difficult 
becuase the prognosis of patients with liver 
disease is notoriously hard to predict. An 
alcoholic cirrhotic can be admitted to 
hospital in deep coma yet with appropriate 
aggressive therapy may be rehabilitated 
for a considerable length of time 
particularly if he avoids alcohol. On the 
other hand patients with cirrhosis who 
~evelop an in~reasing number of complica-
tions. ( bleedmg varices, ascites, coagulo-
pathies, renal insufficiency, and encepha-
lopathy) over a short period of time have a 
poor prognosis particularly if their 
complications are difficult to control with 
appropriate management. 
In general , liver transplantation is 
advocated when it is felt that survival of the 
patient is measured only in terms of a few 
~onths . Her~in lies one of the major 
dilemmas of hver transplantation and that 
is de~iding when the patient is ill enough to 
req.urre t~e operation, yet not waiting until 
he Is too ill not to survive the operation and 
therefore no longer a candidate for the 
procedure. This is a dificult decision to 
~each and every case has to be assessed on 
Its own merits with close collaboration 
between attending physicians and sur-
geon~ and the patient and his family . 
Candidacy for such a formidable operation 
should generally be limited to patients 
under 50 years of age and of course 
concurrent medical problems like cardio-
p.ulmo~ary disease are taken into con-
SideratiOn. 
Infants and children with biliary atresia 
constitute a separate group and generally 
they are good candidates for liver 
transplantation. They usually enjoy rea-
by William J. Wall 
M.D., F .R. C.S. (C) 
sonable health until late on in the course of 
their disease and liver failure tends to 
occur slowly. However, technical problems 
posed by the small size of the vessels in 
these children present special hazards. In 
addition, large livers cannot be grafted into 
small recipients and small donors are 
infrequently available. 
Patients dying from fulminant hepatitis 
or toxic liver injury are also candidates but 
the logistic problem of getting a suitable 
donor o.rgan on very short notice usually 
results m death of the individual before a 
transplant can be performed. 
OPERATION 
The donor ~iver is preserved using simple 
flush perf~s1on and. hypothermic storage. 
Th~ hver IS co~led J~St prior to removal by 
the mtraportalinfusion of severallitres of 
i~:-cold preservation solution. The compo-
Sition of the solution is shown in Table I.lt is 
basically an albumin solution with 
additives designed to maintain the status 
qu~ of the cells during the preservation 
pe~od and prevent fluid and electrolyte 
shifts across cell membranes. This is the 
solution formulated and used by Caine in 
~mb.ridge . Following flush perfusion the 
hver IS then placed in a bowl of ice-cold 
solution upon its removal and kept at a 
temperature of 2-4 degrees celcius until it is 
time for implantation. The liver has been 
preserved successfully in this way for periods 
of almost eight hours. 
TABLE I 
Composition of Preservation Solution 
To each litre of plasma is added : 
2,000 IU of Heparin II 
250 mg. of Hydrocortisone 
500 mg. of Ampicillin 
6ml.ofO.lNHC1 
5 ml. of 10 per cent Magnesium sulphate 
250 mg. of dextrose 
15 mEq of Potassium phosphate 
The recipient hepatectomy is performed 
by mobilizing the liver on its vascular 
attachments and then cross-clamping the 
portal vein, hepatic artery, inferior vena 
cava above the liver. The vessels and bile 
duct are then transected and the host liver 
is thus removed. The recipient hepatec-
tomy can be a very difficult and bloody 
procedure, in particular if portal hyper-
tension is present. Cross-clamping both the 
porta venous system and inferior vena 
cava results in rather profound cardiovas-
i cular disturbances that require attention, and 
fluid and blood replacement during this part 
of the operative procedure. In addition, many 
: metabolic alterations take place during the 
unhepatic phase of the operation which re-
: quire monitoring and appropriate therapy. 
I Following removal of the recipient's 
I liver the donor liver is taken from the cold 
I environment and grafted orthotopically, 
anastomosing the suprahepatic vena cava, 
1 portal vein, infrahepatic vena cava, 
1 
hepatic artery and biliary tract in that 
1 order. 
I The transplanted liver has to assume 
immediate good function or else the 
recipient will die. There is no margin for 
error during the operation and the liver 
1 
preservation has to be excellent. With liver 
1 
transplantation one does not have the good 
1 fortune of being able to return the patient to 
1 
the dialysis machine to await function of 
1 
the grafted organ as one can do in renal 
transplantation. 
In practice the biliary reconstruction has 
1 been the major technical problem. While a 
1 duct-to-duct anastomosis is ideal, the small 
I calibre and often insufficient length 
I sometimes make it impossible. A variety of 
1 alternative techniques have been used for 
I reconstructing the biliary tree but none is 
1 entirely satisfactory for all patients. 
Biliary fistulae, obstruction, and cholan-
gitis still continue to plague liver 
transplantation and account for consider-
1 able morbidity and mortality. 
Postoperatively, adequacy of function of 
. the transplanted liver is measured by 
assessment of the clinical state of the 
patient ( the most important), daily liver 
function tests, bile ouput from the T -tube if 
one has been used, and the presence or 
absence of a bleeding diathesis . 
Transplantation of an accessory or 
heterotopic liver has its theoretical 
advantages in non-cancerous liver disease. 
It avoids the recipient hepatectomy which 
alone can be very difficult and whatever 
function is present in the recipient's own 
1liver is maintained. However, the liver is so 
bulky that it is very difficult to place a 
second liver within the peritoneal cavity. 
Secondly, the grafted liver requires very 
precise vascular connections without 
distortion or obstruction and no heterotopic 
location permits easy blood inflow and 
outflow. Therefore the great majority of 
liver transplants that have been performed 
have been orthotopic transplants. 
IMMUNOSUPPRESSION AND 
REJECTION 
The standard immunosuppessive 
treatment after liver grafting has been 
Azathioprine (Imuran) and Prednisone in 
doses comparable to those used in renal 
transplantation. Anti-lymphocytic globulin 
has been used in Starzl's patients but not in 
the Cambridge/ King's College Hospital 
series. 
One of the most interesting facets of liver 
transplantation is in respect to rejection. In 
neither the Denver nor the Cambridge/ 
King's College Hospital series has HL-A 
matching been used as a criterion for 
donor-recipient selection. Because of the 
emerency nature of most liver transplant 
procedures, patients ill with liver disease 
have to take whatever donor liver happens 
to be available and by necessity this has led 
to less rigid immunologic criteria for 
donor-recipient selection. This has resulted 
in a large number of grafts with poor 
histocompatibility matches. However, this 
has not influenced survival and it appears 
that the quality of HL-A matching is not 
important with respect to the incidence of 
rejection. Even more striking is the fact 
that although livers have been trans-
planted into recipients with pre-formed 
anti-donor cytotoxic antibodies, hyper-
acute rejection has not been seen. Livers 
have even been transplanted across ABO 
incompatabilities with success. Thus, it 
seems that the liver is definitely less 
susceptible to rejection than is the kidney 
( or skin or heart) . The reasons for this are 
entirely unknown but it has been observed 
in experimental animals, in particular in 
the pig. Pigs have a series of SD and LD 
antigens not unlike the human system and 
it is possible to perform liver transplants 
between mismatched pigs and nave the 
animals survive for months and even years 
on no immunosuppressive therapy what-
soever. It may be that liver cells process 
less histocompatibility surface antigens 
than other types of parenchymal cells or it 
may be that heptocytes are more resistent 
to cytotoxic cell killing. 
In both the Denver and Cambridge/ 
King's College Hospital series only 10 per 
cent of the deaths have been due to 
rejection. When rejection episodes have 
occured they have usually been easy to 
reverse with transient increases in the 
doses of immunosuppression. Acute uncon-
trollable rejection episodes are uncommon 
and the full-blown histological picture of 
acute rejection is seldom seen in liver 
grafts . 
It is most important that the diagnosis of 
rejection be as accurate as possible. A rise 
in serum bilirubin and aminotransferases is 
usually seen with a rejection episode but 
similar disturbances in hepatic function 
can also be produced from a variety of 
other cause such as biliary obstruction, 
cholangitis , sepsis, or drug toxicity. 
Obstruction has to be ruled out by T-tube or 
fine needle cholangiography. Undoubtedly 
many patients have been overtreated with 
immunosuppressive drugs for what was 
felt to be rejection but what turned out to be 
biliary obstruction in the final analysis . 
Unnecessary increase in immunosuppres-
sion in these individuals not uncommonly 
leads to infective complications which 
produce a high morbidity and mortality in 
liver transplantation. 
Results 
There has been a gradual reduction in 
mortality but the overall results still leave 
a lot to be desired. When the procedure was 
first performed a whole host of technical 
factors were responsible for most of the 
early deaths. With better understanding of 
vascular reconstruction and operative 
techniques this has been reduced although 
the biliary anastomosis as stated above still 
continues to be a major problem. More 
recently most of the deaths occurring 
within the first few months after 
transplantation are now due to infectious 
complications. There is a high risk from 
pneumonia and localized infection quickly 
becomes generalized. This is undoubtedly 
due to the combination of major surgery in 
sick patients who require immunosuppres-
sion as part of the postoperative 
management. Gram negative bacteria and 
fungi are frequent causative organisms. 
Nonetheless patients have done very well 
after the procedure and have been restored 
to a full and active life in the community. 
The largest series from Starzl in Colorado 
has recently reported a 1 year survival rate 
after liver transplantation of 29 per cent in 
their first 93 patients . If one examines their 
experience over the past couple of years the 
1 year survival rate has increased as high 
as 45 per cent. Most patients who survive 1 
year continue to do well after that period 
and the longest survivor is now more than 
seven years post-transplantation. The 
timing of the operation is crucial and 
transplantation of patients earlier in the 
course of their disease will lessen operative 
mortality and improve results . Because 
tumor recurrence has unfortunately been 
fairly common after liver transplantation 
for primary hepatic malignancy, it is likely 
that benign parenchymatous liver disease 
will be the major indication for liver 
transplantation in the future . 
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The best form of providing health protection 
would be to change the economic system 
which produces ill health, and to liquidate 
ignorance, poverty and unemployment. 
Norman Bethune 
In the spring of 1972 a Winnipeg store was 
fined $1 ,000 for displaying a cardboard penis 
- the owners were found " not guilty of 
displaying an obscene object, but guilty of 
displaying a disgusting object." 
Winn ipeg F ree Press, June 12, 1972, 
cited by F .L. Marcuse in 
The Canadian Forum, March 1975. 
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Clinical Aspects of Renal Transplantation 
The surgical technique for renal 
transplantation has been standardized, 
with minor variations, for twenty years. 
The use of non-specific immunosuppres-
sion in the form of Azathioprine and 
Glucocorticoides made non-related cadaver 
grafts practical. 
The graft survival rate has been 
virtually constant for the past eight years . 
Any major improvement in allograft 
survival rate is dependent upon the 
development of techniques producing 
specific immunosuppression. 
Patients in chronic renal failure 
represent a formidable risk for surgery. 
They are all anemic with hemoglobins 
ranging from 4.5 to 9.0 gm per-cent. They 
have electrolyte imbalance increasing the 
anaesthetic risk. They have poor wound-
healing and decreased resistance to 
infection, both of which are magnified by 
non-specific immunosuppression post-op-
eratively. 
Small gains can be made by reducing 
failures for non-immunological reasons 
and will be specifically reviewed in this 
article. The overall results from the 
American Transplant registry 1974 ( 300. 
centres 1836 patients) and this centre will 
be reviewed. 
P ATIENT SURVIVAL 
The results from this centre include all 
renal transplants from March 1973 to 
September 1976. This allowed a minimum 
follow-up of one year. Included are 71 
patients who underwent 79 renal trans-
plants. These are divided into live related 
r recipients 6, multiply-transplanted recipi-
l ents 11, diabetic recipients 7, non-diabetic 
1 ( cadaveric ) recipients 55. The latter to be 
'I referred to as the "exclusion group" . 
~ The patient survival rates were 100 per 
~ cent in both the live related group and the 
!Multiply-Transplanted group. In Fig. 1 it is 
apparent that the results at this centre, 
with the exception of diabetics at 27 per 
cent , compare favourably with the 
transplant registry at 72.3 per cent. At this 
centre the survival rate was 83 per cent 
with all groups combined, and 87 per cent 
when diabetics were excluded. A trans-
plant death was defined as a recipient 
dying from any cause within one year of 
transplantation. 
The specific cause of each of the 12 
PATIENT SURVIVAL 
100 
by John R. Sharpe 
M.D., F.R.C.S. (C) 
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Table I 
TH E SOUT HWESTER N ONTARIO 
T RANSPLANT PROGRAMME 
MARCH 1973- SE PTEMBER 1976 
RESULTS : PATIENT SU RV IVAL 
A LL RECIPIENTS WITH> 1 YEAR FOLLOW UP 
71 Patients 
A) Li ve related rec1p1ents . 
8) Multiply -transplanted rec1pients 
C) D1abet•c (Cadavenc) rec1p1ents 
OJ Non·diabet1c (Cadavenc) rec•P•ents 
79 Transplan ts 
6/6 .... . 100% 
11 / 11 . " 100% 
2/7 28% 
48/55 . 87% 
Total = 12 Transplant Deaths· 
·Transplant Death = Rec•p•en t dying from any 
ca use within one year of transplantat•on 
deaths is given in Table 1. The great 
majority were myocardial infarction or 
sepsis. Only one could be considered 
surgical. That patient died in shock one 
week post-operatively and at autopsy was 
found to have a renal vein thrombosis with 
caval extension. 
The patient who died at 48 weeks of a 
pulmonary embolus had substained a 
fracture of the humerus one week before 
DEATHS AFTER TR ANSP LA NTATI ON 
CAUSE 
Myocard1al Infarct 
Seps1s 
Surgocal - R V .T. 
Pulmonary Embolus 
D1srupted A. V. Prosthesis 
D1scont1nued D1alys1s 
the embolus. 
GRAFT SURVIVAL 
4 
4 
TIME A FTER 
TRANSP LANT 
2 · 28wks . 
2 · 48 wks 
1 wk 
48 wks . 
28 wks 
28 wks 
12 
% 
33 
33 
8 
8 
8 
8 
Those patients rece1vmg a kidney 
from a living relative have a 100 per cent 
graft survival to this date. The success rate 
in this group was also high in the transplant 
registry at 90-93 per cent. The worst group 
was again the diabetics with a graft 
survival rate of 14 per cent. Virtually all 
other centres, with the notable exception of 
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the University of Minnesota, have had 
similar results in diabetics . In the 
"exclusion group" the one year graft 
survival rate was 49 per cent. In the 
multiple transplant group it was 45.5 per 
cent. The overall one year graft survival 
rate in this centre was 47.6 per cent 
compared to the registry at 46.3 per cent 
( fig. 2) 
In Fig. 3 the graft survival rate in this 
centre is shown to be significantly lower 
than the registry at three months. By six 
months they are equal and at one year the 
results are better at this centre. On the 
same graph patient survival is signifi-
cantly higher at this centre at all time 
intervals. This reflects our policy of 
removing the graft early, in the case of 
relentless rejection, to improve patient sur-
vival rate . 
CAUSES OF GRAFT LOSS 
The majority ( 52.2 per cent) of grafts 
had to be removed because of rejection. 
( table 2). The 25 per cent removed for 
''surgical'' reasons are an important group 
since this is the area with the greatest 
possibility of improvement at the present 
time. This group is specifically classified in i 
table 3. Arterial thrombosis accounted for 
almost half of this group ( 4 out of 10) . All4 
patients had resistant rejection treated by 
continuous perfusion of heparin and 
Methylprednisolone through an indwelling 
canula in the renal artery for 4 to 6 days. 1 
None of these arteries were stenotic ' 
therefore the thrombosis may well have 
been secondary to the canula or rejection. 1 
The patient with spontaneous graft rupture 
had a patent artery and vein making 1 
rejection the likely cause. 
Ureteral Necrosis is very often due to 
poor harvesting technique in which the 
peripelvic fat is dissected too cleanly 
jeopordising the arterial supply to the ureter. 1 
ureter. 
The incidence of renal artery stenosis 
1 
can be reduced by resecting that part of the 
artery which may have been traumatized 
during harvesting or perfusion and by 
making a long oblique anastomosis . 
CONCLUSION 
Renal transplantation has arrived as a , 
reasonable alternative to hemodialysis in 
the management of chronic renal failure. 
The patient survival rate in the two groups 
is the same and the quality of life is 
unquestionably superior when a function· 
ing graft is achieved. 
A live-related donor is clearly superior 
to a cadaver in terms of the recipient with a 
graft survival rate of 93 to 100 per cent. One 
must carefully weigh the morbidity and 
mortality faced by the donor and be certain 
that no pressure is exerted by physician or 
family . It is these considerations that have 
lead to the policy at this centre of using a 
li_ve related donor only in exceptional 
circumstances. 
Multiple previous transplants do not 
mean that further attempts at transplanta· 
tion should be abandoned. 
"Wilcox turns his scatter-gun against 
pretty well every medical target insight" 
Wilcox, Dr. De Witt; Where Is My Doctor. 
Fitzhenry and Whiteside Ltd., Toronto, 
1977. 
Start with the premise that there are 
good doctors and bad doctors , and " Where 
Is My Doctor" is a simple book to describe. 
On the good side are general practitioners, 
internists, general surgeons ; on the bad 
side are psychiatrists, many specialists , 
researchers, forty-hour-a-week doctors, 
and any doctor who does not have the 
ability or inclination to deal with the whole 
patient rather than a part of the whole. This 
is a rather simplistic look at the book but in 
fact the author, Dr. De Witt Wilcox ( a 
physician-internist in London), does make 
a clear distinction between what constitutes a 
good doctor and what does not. He feels that 
there is a steadily increasing number of 
doctors who do not bring to the profession the 
attributes that should be part of any good 
doctor. He believes that medicine is in a " sick 
state" and that many people today are not 
receiving adequate medical care either be-
cause none is available or because what is 
available is not of the quality is should be. In 
! his own words, 
I 
I think we have too many of the wrong 
kinds of doctors and too few of the right f kind, and that the distortion in fa vour of the 
I wrong kinds is increasing at an appalling 
rate. (p. x ii- Intra.) 
There are some issues in particular 
ithat Wilcox is unhappy about. One that 
concerns him is the screening process for 
medicine. Every year, thousands of people 
1apply for relatively few positions in 
medicine and too often the only basis for 
acceptance is high marks ( in the science 
and mathematics fields ) or high science 
~and math MCAT scores ( particularly in 
)1lthe USA) . Here are some of Wilcox's views 
of the selection procedures and the type of 
' student admitted : 
11 I have concluded that the distinctly 
I· mathematical brain does not excel in c/ini-
11 cal performance and that as a rule it even 
(I falls short of the mark (p. 44) 
~ Personal qualifications, once an import-
~ant consideration in medical school admis-
tJ sions are more and more giving way to the 
impersonal math-science proficiency (p. 44) 
~1 The Medical College Aptitude Test does 
~not measure motivation, sincerity, ability to 
read cn"tically, self-discipline or intellectual 
honesty (p.45) 
Wilcox feels that the first and most 
basic change in screening applicants is to 
utilize " careful, time-consuming, face-to-
face " interviews. This is hardly an original 
thought and ( in view of the vast number of 
applicants medical schools are besieged 
with ) is likely to be unfeasible timewise and 
financially for medical schools admission 
boards. However, more interviews would 
be a step in the right direction. 
Wilcox would go even further than 
interviewing applicants . He thinks it should 
be possible for any high school student who 
is seriously considering medicine to have 
an opportunity of an exploratory interview 
by the seventeenth or eighteenth year, with 
the aim of identifying candidates with the 
inborn desire to doctor. Those with the right 
character traits would be channelled in the 
right direction. Once again this is an admir-
able idea. However, implementing a system 
like this would be a nightmare, and would lay 
the way open for charges that certain students 
(i.e . doctor's sons) would be shown favourit-
ism. 
In spite of these problems, Wilcox has 
articulated a major issue which medical 
school admission committees must come to 
realize - the best people should not be 
getting in! 
Wilcox does not stop here with respect 
to admissions. He feels that by and large 
the following groups of people should not be 
admitted to medicine : 
1. the student who begins by putting re-
search ahead of medicine. 
2. the candidate with an M.A. or Ph.D. 
3. the student who chooses medicine by 
exclusion. 
4. the student with cash interests 
5. the impersonal student 
6. the student who is a non-reader 
7. the student whose main strength is math-
ematics 
8. the one who lacks an inquiring mind. 
9. the student who lacks innate kindness . 
10. the student who is profane or smutty. 
11 . the celebrator. 
12. the bright neurotic 
13. students with domestic responsibilities. 
This is a fairly complete list of the types of 
students who Wilcox feels should be deterred 
from practicing medicine, and to this he adds 
by Steve Lundy 
one more - the female student. 
Many of these groups and the reasons 
given in the book for excluding them are 
good. For example, we all know people who 
applied to medicine, law and dentistry, ac-
cepting whichever profession was not ex-
cluded, knowing all three were prestigious 
and paid well . Likewise, students who are 
impersonal and lack innate kindness might 
well look for another career. 
However, some of Wilcox's other categor-
ies are rather arbitrary and seem more pedan-
tic and a reflection of personal bias, than 
realistic. One such category is that of the 
" carouser" . Another more important matter 
is that of the female student. Wilcox believes 
that perhaps only five percent of the class 
admitted to medicine should be women. He 
reasons that the attrition rate is too high with 
women doctors, that too many are forty-
hour-a-week doctors and that they often lack 
the stamina needed to be dedicated, hard-
working physican. He feels that, 
The average working life of a woman M.D. 
is not more than one third that of men (p. 
198) 
Almost all women doctors leave practise 
temporarily at some point in their careers 
and tHe average time amounts to four years. 
(p. 200) 
Women certainly have the brain to study 
medicine, but they rarely ha ve the bra wn 
required for a lifetime of practise, and too 
often not enough persistence to complete 
their training. (p. 202) 
While women can study medicine with dis-
tinction, the sheer physical demands of most 
of the medical work are beyond their capa-
bilities (p. 203) 
These and many more comments about 
women doctors can be found in the book. 
Wilcox cites rather dubious statistics to 
support his case, and never really explains 
why female doctors have less chance of being 
able to combine career and marriage than 
male doctors (except for time lost for preg-
nancy). Wilcox's Neanderthal attitude to-
wards women brings to mind the words of 
C.K. Chesterton who, displaying the same 
attitude, downplayed the rhetoric of female 
emancipation with the following words , 
Twenty million young women rose to their 
feet with a cry 'We will not be dictated to': 
and proceeded to become stenographers. 
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If Wilcox brought the same element of 
humour to his argument it could perhaps be 
better tolerated. At present it is almost 
humourous in its short-sightedness. 
Wilcox feels quite strongly that most, if not 
all , medical students should enter medicine 
after two years of university. He believes that 
instead of spending time acquiring a degree, 
the student should spend more years immers-
ed in medicine. He considers it to be a waste 
of money acquiring an advanced degree prior 
to medicine, as well as being a waste of time 
in that you begin to actually practice medicine 
at a later time in your life than you should. 
Wilcox further feels that too many students, 
having spent four or five years getting a 
degree , suffer from academic fatigue before 
advancing too far into medicine, and hence 
ends up disillusioned and unable to perform 
up to the standards they should. 
In addition to medical school admissions, 
Wilcox turns his scatter-gun against pretty 
well every medical target in sight. He is 
particularly upset at what he feels is a shift 
away from general practitioners and intern-
ists , as more and more doctors pursue the 
subspecialist route. 
To Wilcox, a subspecialist is pretty well 
any doctor who is not a general practitioner, 
internist, obstetrician - gynecologist or gen-
eral surgeon. He thinks subspecialists are 
contributing to the general decline in health 
care because of, among other reasons , their 
restricted views and inability to practice 
SeH Diagnosis 
Why is it that many of those people 
intimately involved in health care are 
among the most worried about their own 
health? Not uncommon is the story of this 
or that physician's daughter who was 
unfortunately found to have malignant 
osteosarcoma. With parents like that who 
needs enemies? Do medical people have a 
vastly increased share in any and all 
manner of disease ( besides that share of 
disorder which leads them to this field of 
work ) than the general population or do 
they just diagnose themselves as having 
more? 
Some medical students go overboard. 
Pruritis becomes a cutanious manifesta-
tion of underlying carcinoma until proven 
otherwise. Believing such diagnoses are 
also convenient ways of replacing studying 
with decadence and debauchery ( i.e . 
having a good time) given one's limited life 
span as a cancer victim. In other words , 
"Why study if I'm going to die in six 
months" 
Of course others are more reasonable. 
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medicine on the whole body. He goes on to 
say that as subspecialists on faculties in-
crease, good clinical teaching decreases. The 
distinction between the physician-internist 
and subspecialist is made, 
On the one hand, the subspecialist is 
looking at the disease, while the internist 
looks at the patient with the disease. The 
subspecialist is usually immune to the 
patient's plea for help except in his fi~e­
day appointment-packed schedule, while 
the physician-internist is available when-
ever the patient gets sick. (p. 11 0) 
Wilcox illustrates his book with case vig -
nettes, many which show the inability of 
doctors to pick out symptoms and elicit signs 
outside of their area of subspecialty. 
Under the chapter heading " Did Your 
Doctor Reject Doctoring", those doctors 
who go into medical administration, public 
health or preventitive medicine, insurance, 
psychiatry or work for drug companies, are 
summarily dismissed. They are described as 
follows , 
One doctor out of three forsakes the oath. 
One doctor out ofthree reneges on his care 
of the sick and finds the daily grind of the 
consulting room or operating room too 
much. Instead of improving his diagnostic 
score everyday, he comes to realize that he 
is not being the kind of doctor admired 
among his teachers .. . 
. .. Surrounded by other, easier ways of 
using his degree to make a good living, he 
They realize that the pruritis is probably 
something far more benign like lupus 
erythematosus - rare but not uncommon I 
believe is the incidence. Thus, we see that 
in medical students at least , the 
self -diagnosis of sickness is secondary to an 
inborn need to seek pleasure, leisure, and 
decadence (the higher values of life) and 
escape knowledge and its evil attributes 
( like studying). 
A reader, with wits of a degree of 
sharpness reminiscent of the blade of the 
sword of Sir Francis Drake will say ''Stop'' . 
He ( or she) will then say " If you, a 
self-proclaimed medical student diagnose 
'self-diagnosis' in medical students to be 
due to overwork, you yourself suffer from 
self diagnosis! '' 
The author conveys extreme embar-
assment at thusly being unduly exposed as 
a hypocrite and secretly hopes that the 
reader will not discover this . 
Of course, why do graduated medical 
students and nurses have so much wrong 
with them ( barring the personal opinions 
looks about in such areas as insurance, 
industrial medicine and public health. (p. 
126). 
The question must be asked what to make 
of " Where is My Doctor". Is it a serious 
attempt to make the doctor and layman 
aware of the potential and real problem areas 
in the medical profession or is Dr. Wilcox (as 
Barbara Frum asked him on the CBC radio 
show " As It Happens" ) " an old crank"? 
It is important to realize that Dr. Wilcox is 
concerned and sincere in his belief that 
changes are necessary. It is his belief that, 
The candidate who succeeds in entering 
medical school should realize that he has 
not been admitted to a sinecure for life, but 
he is obligated to repay, to the best of his 
ability, the high investment society has 
made in him. 
For this reasoning he cannot be faulted. 
Perhaps this committment and dedication is 
not part and parcel of the profession now as it 
used to be. However Dr. Wilcox hurts his 
own case. At some points during the book his 
self-righteousness and bombast are enough 
to stimulate the gag reflex in someone with a 
palsy of cranial nerves nine and ten. His 
statistics and claims are often dubious and 
even outrageous. However, he is writing as a 
concerned doctor who believes medicine is a 
special calling not to be treated frivolously. 
His book is probably worth reading as an 
affirmation of this ideal. It is certainly stim-
ulating reading if not always palatable. 
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of their patients)? Perhaps they are the 
result of insidious progressive types of 
overwork as opposed to acute overwork. If 
the faculty of medicine at Western permits 
a certain unsophisticated heathen to 
graduate in a few years perhaps I will be 
able to comment on this basic question in a 
few years from personal experience. 
In contrast to the theory that medicine 
induces disease paranoia, other theories 
assert that those people who go into 
medicine perhaps suffered from disease 
paranoia beforehand. They thus dispute a 
cause-effect relationship. In fact , they feel 
that it is therapeutic for such people to go 
into medicine in order to reduce the fear of 
one's own unknown medical conditions - if 
you know what it is that's wrong with you 
you feel better. I don't believe this for I stiU 
don't know what's wrong with me but this is 
a personal problem. 
PS fellow students - a good way to 
r~member those memory elusive 
disease complexes is to convince 
yourself that you suffer from them. 
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THE UNIVERSITY OF WESTERN ONTARIO 
FACULTY OF MEDICINE 
CONTINUING MEDICAL 
EDUCATION PROGRAMS 
Refresher Day on Prevention in 
Family Practice 
Clinical Day in Chest Diseases 
1978 
Wednesday, March 15, 1978 
University Hospital 
Wednesday, March 29, 1978 
University Hospital 
Neurological Disease- An Update Wednesday, April 5 and Thursday, April 6, 
1978 
Surgery Refresher Course 
Foot Problems Refresher Day 
Refresher Day in Geriatric Medicine 
Ophthalmology Spring Clinical Day 
Orthopaedic Surgery Clinical Seminar 
Certification Workshop 
Cardiology Refresher Day 
CPRI Symposium 
University Hospital 
Wednesday, April 12, 1978 
Victoria Hospital 
Wednesday, April 19, 1978 
University Hospital 
Wednesday, April 26, 1978 
University Hospital 
Friday, May 5, 1978 
University Hospital 
Wednesday, May 3, 1978 
University Hospital 
Wednesday, May 10, 1978 
St. Joseph's Family Medical Centre 
Wednesday, May 17,1978 
Victoria Hospital 
Wednesday, May 31, 1978 
Children's Psychiatric Research Institute 
The above program is subject to alteration and additions. 
For further information, please contact: 
THOMAS G. McGHIE, M.D. 
ASSISTANT DEAN- CONTINUING EDUCATION 
FACULTY OF MEDICINE 
THE UNIVERSITY OF WESTERN ONTARIO 
LONDON, ONTARIO N6A 5Cl 
(519) 679-3867 
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"VVheni\Nasyourage 
this used to be a 
great place to explore." 
In tho se days, it was all marsh and water and 
trees. We'd drive o ut and park over th ere w here 
that building is now. Th en, it was ju st a bumpy dirt 
road . It 's funny, it always seemed as th o ugh I was 
reall y in th e co untry .. . now it ' part of th e ci ty. 
And it 's a shame. Ri ght now, mo re than ev r, 
we need qui et pl aces th e way thi s used to be. 
It 's no t ju'st th e sw imming o r th e fi shing ... it 's 
wondering if your kids wi ll have any place left to 
go nea r th e ci ty, to find out what un spoi led na -
ture's " rea ll y like". 
Too of ten today natural areas of woods and 
fields are a lo ng way from o ur c ities. Progress and 
populatio n growt h have hanged o ur land . And a 
lo t of peop le are conce rn ed . 
A t th e ature Conservancy of Ca nada, we 
share th at concern deeply. O ne of our pnme 
goa ls is to preserv so me of th ose natural area to 
ensure th at th ey are protec t d from th e hi gh ri se 
apartments, shopping plazas, and highways that 
wi ll overtake them if no o ne ca res. And with 
help, we 're doing thi s ac ross Canada . 
I f you own land that yo u wa nt left as it is, we'd 
like to know about it . 
r, if you'd like to send alo ng so me money to 
help us bu y land , we would be grat efu l for your 
as istan ce. 
I f you 'd just like to kn ow m o re about us, 
pi ase write. 
The Nature 
Conservancy of Canada 
Suite 611 , 2200 Yonge Street, 
Toronto M4S 2E1 
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London Centre Drugs 
Adelaide & Huron St. 
432-1809 
All day delivery 
serv1ce 
For Cosmetics & Fragrances 
by 
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Ralph M. 
Cummins optica l 
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Filling Eye Specialists 
Prescriptions 
Contact lenses 
Offices 
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438-8522 
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472 -2250 
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